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L Fidd of the Invention 

The iaivenrion relates to yam suitable for tufimg, especially to form carpet 
f^ce fiber, and other applications. The yam comprises a bland of fibers including a 
first, preferably synthetic, base fiber, ring spun or map spun w.th a second flber 

15 that at least partially comprises a heat-activated adhesive material having a melting 
pokt substantially below that of the ba^e fiber. In a process for production of a 
yam smtable for tufting, particularly for use in a carpet, exposure of the yam to 
usual process conditions for twist setting the yam causes the heat-activated 
adhesive material in the inserting or wiapping fiber, as appropriMe, to melt 

20 substantially completely and flow to points of intersecting base fiber filaments to 
create a bond upon subsequent cooling^ thus altering properties and performance 
of the resulting product. 

2. Description of Related Art 

25 It has been known to blend non-adJiesive fibers with potentially adhesive fibers tc 
form a yam or other textile structxire or article, then to activate the potentially 
adhesive jfibers to bond them to contacting fibers^ thus modifying end-use 
properties of the yam. U.S. Patent 2,252,999 to Wallaoh, issued August 19, 1941, 
provides a process wherein a yarn comprising m adnMture of non-adhesive and 

30 potentially adhesive fibers is formed, the potentially adhesive fiber is activs-ted, and 
the fibers compacted while in an adhesive condition so that they adhere to each 
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Other at points of contact U.S. Patent 3,877,214 to Van der Werf, issued Apnl 
15, 1975, discloses a twist-fires yarn comprising a polyamide fiber melting under a 
relatively low terr^erature as a bonding component. U.S. Patent 3,494,819 to 
McAHster, issued Februaiy 10, 1970, discloses a blend of fbsibJe and non-fiisible 
s polyethylene terephthalate fibers incorporated into fabric, wherein the finished 
febric is heated to fiigion temperatures to provide improved pill resistance. U.S. 
Patent 3,978,267 to Sdwood, issued August 3 1, 1976, discloses a substantialiy 
twistless compact yam comprising a proportion of potentially adhesive fiber which 
has been activated to bond contacting fibers. 
10 Cut-pile carpet is customarily produced from staple yams or bulked 

continuous filamKit yams. For example, staple fiber is conventionaUy carded, 
pinned, and spun or wrap spun into a singles yam, which typically is twisted and 
plied with similar yam to form a 2-ply or 3-ply yam constmction. This yam is 
twist set by utilizing one of several commercially available twist setting processes 
15 such as the Suessen or Superba processes. 

In a typical process the yam is passed through a heated chamber, while in a 
relaxed condition. The temperature of this process step is crucial to the proper 
twist setting of the ba^e fiber, to obtain desired properties of the final carpet 
product For nylon-d base fiber, the conditions for this step are fypicaJly 190- 
20 200=C with a residence time of about 60 seconds for the Suessen process and 
about 125-140°C with a residence time of about 60 seconds for the Superba 
process. The Superba process utilizes saturated steam and thus the yam is 
subjected to a much higher level of humidity than in the Suessen process. 
Similarly, bulked continuous filament yam is produced 
25 according to various conventiona] methods. Twisting, entangling, or direct 
cabling may be utilized in various processes. For example, a 2-ply twisted yam 
combming 2 ends of 1 185 denier 70 filament nylon-6 yam is pi^ared and 
subjected to conv^ional twist setting conditions, such as that for the staple yam 
above, or in an autoclave at 132''C m saturated steam with a residence time of 
30 about 40 to 60 minutes. 
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It is known to wrap fiber, both'staple and continuous filament, with a 
binder strand to physically bind the UTapped fiber to permit downstream 
processing. Sec, e.g., U.S. Patents 4,495,758 to Stahlecker et al. and 4,668,553 to 
Scott et at. Ndthsr of these patents, however, uses or suggests the use of a btoder 
5 strand or fiber that contains heat-activiated adhesive material. 

Multiple ends of the twist set yams are tufted into out pile carpet and 
com^sntionally finished to obtain the desired carpet product. 

SUMMARY OF THE rNVENTTON 
10 Yarn, preferably s>-nthetic. comprises at least one bundle of fiber, the fiber 

being rii^ spun or wrap spun with a second fiber (dther an insert fiber in the case 
of ring spun or a wrapping fiber in the case of wrap spun) comprising a heat- 
activated binder material, preferably a fiber, havmg a meltins point range of about 
105 to 1S)0*C, preferably 165 to 190°C, under ambient humidity conditions, such 
13 thai the yam comprises a total of 0.1 to 12, preferably 0.25 to 10, more praferably 
0.5 to 8, weight percent binder material. Tlie preferred fiber bundle comprise 
staple fibers, preferably in the form of a sTiver. Alternatively the bundle of fibers 
may be continuous filaments. The prefeired second, binder fiber is a copolyamide, 
more preferably a copolyamide of the nylon e/njion 6,6 type. The preferred bundle 
20 of fiber is nylon 6 The present invention is also an article, pi^ferably tufted, more 
preferably a carpel^ made fi-om this yam. The present invention is also a process of 
producing a yam suitable for tufting, the process comprisang the steps of: 

a. forming a bundle of fiber, preferably by spinning staple fiber; 

b. ring spinning or wrap spinning the bundle of fiber vwth a second fiber 
25 comprising a heat-activated bmder material having a melting point range of about 

105 to IPC'C, preferably 165 to 190°C, under ambient humidity conditions to form 
a yam comprising 0. 1 to 12, preferably 0.25 to 10, more preferably 0 5 to 8, 
weight percent of the binder material; 

c. heating the yam sufficiently to melt the bhider material; fo'Jowed by 

30 d. cooling the yam, preferably during twist settmg, to solidi^ the binder 

material. 
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With ling spinning, the insert fiber is insertad before the front delivery roll 
into a coxitiiiuoas bundle of base fibers, preferably staple fibers in a sliver. This 
invention afso relates to yam made in accordance with the aforesaid process. 

When the 5^ni is twisted^ plied and twist set by conventional processes, for 
5 example 1 90-200'*C Suessen twistsetting with a residence time of about 60 
seconds., and the treated yam tufted into cut-piie carpet, the resulting carpet 
displays enhanced carpet Tuft appeal ance, unproved resilience, and reduced change 
of appearance with use. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENT 

Applicant has discovered that by incorporation of a minor proportion of 
heat-activated binder fiber having subslandaliy lower melting point than the base 
fiber into the yam con^ction, the standard heat conditions for tmtt setting the 
yam will cause the binder fiber to melt, substantially losing its identity as a fiber. It 

15 will flow to intersectiog points of base fiber and upon subsequent cooling will 
encapsulate and bind fibers and yam togetiisr, thereby retaining the twist in 
cut-pile carpets. Carpets made with the yan> of this invention can be improved in 
surface, aesthetics, hand, durability and wear performance. By carefiii selection of 
the binder fiber desired improvement is **built-in" to the yam^ with no additionaJ 

20 process steps required by the yam spinner, the carpet manufacturer, or in dyeing 
and finishing. 

The base fiber is selected from known synthetic fibers suitable for carpet 
use; such as, polyamides, nylon-6 and nylan-6,6, polyesters, and polyol^fins, a& 
well as material fibers^ such as cotton and wool. 

23 The binder fiber is selected to provide good adhesion to the base 

fiber. It is important that the melting point of the binder fiber be in the range of 
105-190*0, preferably 165-190X, under ambient humidity conditions This 
range ensures that the binder fiber will melt during the conventional twist setting 
process yet will provide adequate adhesive properties during any subsequent 

30 dyeing step$ and final use. A saturated steam environment, such as in an autoclave, 
reduces the fiber melting point of poiyamide binder fibers drai^iatically. 
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A preferred dass of binder fiber for use with polyaimde base fibers are 
c«?pQlyamides ^illm ths specified melting point ranges. Suitable copolyaixudes of 
thse 6/66/12 typss md a process for their production are disclosed m U.K, Patent 
1,168,404., issued October 22,1969 to Invents A. G , tacorpsrsted herein by 
5 reference. A melt bonding copolyamide adhesive fiber is commercially available 
from EMS as GRILON® type K 140 (melting range 130--140°C) and type K 115 
(melting range 1 lO-l i7X) copolyamides of the 6/66 Type in U.S. Patant 
5,478,624 toLofquist. 

The binder fiber can be blended, wrapped around, or 

10 inserted into base fibers, and the resulting fiber blend can then, be 

processed in known ways. It is important to ensure a thorougii blending 
when the binder fiber is bler^d^ with base staple fiber to avoid potential 
clumps in the finished csipet. The fiber blend should contain 0. 1-12 weight percent 
binder fiber, preferably 0.25 to 10 weight percent, and more preferably 5 to 8 

15 weight percent, IBgher amounts c^ase undesirable harshness of hand due to the 
conditions of the twist setting process causing the binder fibsr to melt substantially 
completely. Ring spun or wrap spun yams prepared fi-om such a fiber blend and 
subjected to thermal activation can provide strength properties approaching that of 
bulked continuous filament (BCP) yams. Properties of BCF yams can also be 

20 enhanced- 

By selection cf the thermally activated binder fiber within the 
weight percent ranges and melting point ranges specified it is possible to modify 
end-use properties of the finished carpet to improve wear resistance, 
resilienoej reduced change of appearance over time and with use^ and to increase 

25 hand, lustre and apparent value. Denier per filament, cut Length, fiber 

cross-section, crimp type and frequency, surface finish, melt viscosity, sofl;emng 
point, melting point, dye affinity, and other properties are crucial to achieving 
ideal properties in the final product A proper selection of the binder fiber must be 
made to obtain the desiredj^ or optimum results from the finished carpet product. 

30 This will depend on numerous actors including the denier, length, crimp, finish, 
and other properties of the base fiber product. 
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With the utilization of this isivention, twist setting conditions nonnally lased 
are sufficient to activate the binder fibetj to create bind points which strengthen the 
final product, thereby imparting other characteristics which atre desarable- For the 
Suessen process, under relatively low hunridity conditions, the twisted yarn is 

5 subjected to a temperaiure of 1 90-205^C for a residence time of 50-60 seconds. In 
the Suessen process motion of the fiber while in the relaxed state^ csused by 
^/ibration or air currents, sufficiently motivates the molten binder fiber to flow to 
the intersecting "toxich points" of the base fiber, as a function of the melt fio-w 
properties of the binder fiber and surface characteristics. As the fiber emerges from 

10 the eLevated temperature condition, the binder soiidifies and encapsulates or bcnd3 
two or more base fibers together at intersecting points in a durable bond. 
Subsequent processing including dydng, finishing, and backcoatiag usuig 
commercial processing methods does not soften the bond points sufficiently to 
^vsaken them, but rather will strengthen them. The resuhant carpet can be of many 

15 forms, but a typical style would be cut-pile caipet with about 40 ounces per square 
yard office yam including the binder, with an attached backing. Carpet 
construction would bo typically 5/32" gauge, 3/4*' pile height, and the carpet would 
be dyed, dryed, backooatedj and sheared using normal processing techniques, Th& 
yam of ihs invention would also provide important prcpertj' Improvements in the 

20 production of loop-pile carpet. 

EXAMPLE, ! 

A blend of st^le fiber was produced with 3 wsight percent GRILON® Type K 
140 oopolyamide fiber having a melt poiiit range of 130-l40*C and 97 weight percent 
25 base staple fiber (AlltedSignai Type 521 nylon-6 fiber ha\ing a melt point range of 
215-225^C)„ 

The Mended fiber was carded, pinned, and ring spun mto a singles yarn by 
conventional processi^ig methods. The yam, a 3.0/1 cotton count 
yam containing 4.7 **Z*' tvnsts per inol\ was plied with a sicnilar yam to 
30 produce a 2-piy 3 0/2 cotton count 4.7Zx4X>S yam. The 2-ply yam was twist set 
by a conventional Sussen twist setting process. The yam was parsed through a 
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heated chamber at about 19S*C while in a reiased condition, with a residence time 
of about 60 seconds. 

Multiple ends of this yam was tufted into cut pile carpet and conventionally 
finished to obtain the improved product- 
5 The resulting carpet was compared to a control carpet prepared in the same 

manner Srom 100 percent base staple fiber. The carpet containing the binder staple 
fiber blend displayed enhanced carpet tufi: appearance, more resilience, and better 
wear resistance. 

10 EXA]^gLE2 

Carpets also may be produced fi-Oin bulked continuos filament (BCF) yams, 
and carpets thus made can be improved in sutfe^ce^ aesthetics, hand^ or in durability 
and wear by using this invention. In the foUowing example the 
csrpet manufacturer simply uses normal processisog tecMiques to 

15 obtain tlie desired effect. 

Filament nylon yam is produced according to various 
conventionai fiber producer manufacturing methods. These methx)ds are not 
particularly related to fhe invention, essicept that another, smaller, filament 
yam will accompany a base yam throughout subsequent process steps, Offen 

20 the combination will result in a 2-ply, 3 -ply, or other form needed for the 
carpet style. 

In various processes, twisting, entangling, or direct cabling 
may be utilized. Direct cabling is often used^ as in this example^ where a 70 
demer 14 filament yarn is combined with a 1 1S5 denier 70 filament in the 

25 cred of the direct cabler to produce a yam with 3 .5 " S" twist per inch in each of 
the singles and 3 J ''Z'^ twist in the resultant 2-ply twisted yam (1185 2 ply). 
The final yam contains a third component, a binder yam, which has a lower 
melting point and wMch will lose much of it$ identity in subsequent process 
steps, as it is melted and flows to bind fibers and yam together, thereby 

3D retaining the twisx in cut pile carpet. 

In this escample, the 70 denier 14 filament yam is a copolyamide having a 
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melt point range of 105-1 80*C and results in the binder fiber for the combination^ 
combined with 2 ends of 1 1S5 denisr, providing a blend of about 2.8 percent 
bmder. This ratio can be doubled by using two binder yam ends, or varied by 
providing other denier products to the system. 
5 When the product is subjected to conventional twist setting^ 

the binder is activated producing a final product with the desirable 
characteristics of enhanced carpet toft appearance, more res^ilience, and better 
wear resistance than similar carpets not containing the binder. The twist 
setting conditions for this are typically 270^^, in saturated steam, with a residence 

10 time of about 30-50 seconds for the superba twist set process or 40-60 minutes for 
the autoclave twist set process. As the fiber emerges from the elevated temperature 
condition, the binder solidifies and encapsulates or bonds two or more base yams 
together in a permanent or durable bond. 

Multiple ends of these yams are tufted into cut pile carpet and 

15 conventionally finished to obtain the improved product. 

EXAMPLBJ, 

Carpets also may be produced by introducing a binder yam as the wrapper 
yam that is placed uniformly around a continuous bundle of base staple fibers at 

20 wrap (hollow spindle) spinnmg to produce a wrap spun yam. The binder yam can 
consist of 100% heat-activated adhesive fibers or consist of a blend of heat 
activated adhesive fibers and non-adhesive fibers. Binder yams as such can be 
either continuous filament yam or spun staple yam produced by conventional 
manuftcturittg methods. 

25 When the resulting wrap spun yam is twisted into a plied yam, twist sd: by 

conventional process^ and the treated yarn tufted into Cut-pite carpet, the carpet 
displays enhanced carpet tuft appearance, more resilience, and better wear 
resistance than similar carpets not containing the binder yam. These 
carpet improvements c^ be fiirther enhanced by the continuous bundle of base 

30 staple fibers being a blend with a low weight percent of heat activated adhesive 
fibears aad a high weight percent of non-adhesive fibers that is wrapped with 
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a binder yam as described above. 

In this example, the contimious bundle (sUver) of base staple fibers is 100% 
1 7 denier per filament AOiedSignal T3 17 nylon-6 staple fibers that is mapped with 
a 30 denier 12 filament yam at wmp spiiming to produce a 3 .35/1 cotton count 

5 yarn containing 5.2 ''Z" wraps per inch. This singles yam is th^ plied with 
another singles end of the sarae yam to produce 3.35/2 cotton count 5.2 Z wraps 
per inch x 5 .4 S twists per inch final yam. This final yam contains a binder yam, 
which is the 30 denier 12 filament yam wrapped around each end of the 2 plies. 
This 30 denier yam is a copolyaimde nylon having a malt point range of 105- 

10 ISOX, The remainder of the 3.35/2 cotton count yarn h AlliedSignal T317 nylon- 
6 staple fibers ha\ing a melt point range of 215"225''C, which results in a blend of 
about 2.0 percent binder. This ratio can be increased by using a larger denier 
binder yam, or by a low weight percent of heat-actiyated adhesive fibers and a high 
weight percent of non-adhesive AlliedSignal T317 nylon-6 staple fibers blend being 

15 in thd continuous bundle (sliver) of base staple fibers, before wap spinning, that is 
wrapped with the 30 denier 12 filament binder yam. 

This final 3.35/2 cotton coimt yam was twisrt set by a conventional stuSer 
box Suessen twist setting process. The yam was passed through a heated chamber 
at 190*Q while in a relaxed condition, with a residence time of 60 seconds. 

20 Multiple ends of this yarn were tufted into cut-pile carpet and conventionally 
finished to obtain the improved product. The resulting carpet was compared to a 
control carpet prepared in the same manner firom 100 percent non-adhesive 
AlliedSignal T317 nyIon-6 base istaple fibers. The carpet containing the 2.0 percent 
wrapper yam binder displayed tighter and more defined individual pile tufts, a more 

25 resilient^ stiffer hand, enhanced carpet surfiice appearance with significantly less 
hairiness, and better wear resistance. 



3D 



E&AMPLE4 

Carpets al^ may be produced by introducing a binder yam at ring spinning 
before the front delivery roll into a continuous bundle of base staple fibers being 
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drafted to produce a ring spun yarn. The binder yam can consist of 100% heat- 
activated adhesive fibers or ooxisist of a blend of heat-activatod adhesive fibers and 
non-adhesive fibers. Binder yarns as such can be dither continuous filament yam or 
spun staple yam produced by conventional marm&cturing methods. This ring spun 
5 yam has greater strength due to the ddded strength of the inserted yam in the total 
spun yam structure, which results m improved operating performance at spinning 
by reducing single end breakouts. 

The resulting ring spun yam when later tv^dsted into a plied yarn and twist 
set by conventional processes results ki a treated yam ^ith alt^ed, unique 

10 perfbtmance properties. The unique properties are produced by the heat 

activated adhesive fibers in the inserted binder yarn being intermingled within the 
continuous bundle (sliver) of non-adhesive base staple fiben^ during the ring 
spinning process, malting during conventional twist setting processes, ^nd then 
solidifying ^hm emerging from the elevated temperature forming a durable 

15 crossbonding with the non-adhesive base staple fibers within the individual ends 
of the plied yam and between the individual ends of the plied yarn. 

The treated plied twit set yam has a more resilient; stiffer hand, 
significantly improved ply twist retention, and a less baiiy sur^e. When tufted 
into cut-pile carpet, the hand of the pile is significantly firmer, the individual tufts 

20 axe tighter and more defined, and the pile surface iB cleaner with less hairiness. 
These carpet improvements can be fiirther enhanced by the continuous bundle of 
base staple fibers bdng a blend with a low weight peiwsnt of heat-activated 
adhesive fibers and a high weight percent of non-adliesive fibers in which the 
binder yam is inserted as described above. 

25 In this example, a 30 denier 12 filament yam i$ insert^ed before the fi^ont 

delivery rail into the continuous bundle of base staple fibers (sliver) being drafted 
at ring spinning. The sliver is 100% 17 demer per filament AJlisdSignal T3 17 
nylon-6 staple fibers, which is spun into a 3.0/i cotton yam containirig 4,8 "2" 
twists per inch. This isangles yarn is then plied with another singles end of the same 

30 yam to produce 3.0/2 cotton count 4.8 Z twists per inch x 4.1 S twists po* inch 
final yam. This final yam contains a binder yam, which is the 30 denier 12 filament 
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yam inserted in each md of the 2 plies. This 20 detiier yam is a copolyamide nylon 
having a melt point range of 105-lSOT. The remainder of tna 3,0/2 cotton count 
yam is Allied Signal T3 17 nylon-^ staple fibers having a meh point range of 215- 
225°Cj which results in a blend of about 1.7 percent binder. This ratio can be 
5 increased by inserting a larger denier binder yam at the S'ont delivery roll, or by a 
low weight percent of heat activated adhesive fibers and a high weight percent of 
iKsn-adhesive AlliedSignal T3 17 nyion-6 staple fibers blend being in the continuous 
bundle (sliver) of base staple fibei^^ before ring spinning, in which the 30 denier 12 
filament binder yam is inserted at the fi^ont delivery roll of ring spinning. 
10 This final 3 ,0/2 cotton count yam was twist set by a conventional Suessen 

twist setting process. The yam was passed through a heated chamber at I90*C, 
while in a relaxed condition^ with a residence tinde of 60 seconds. Multiple ends of 
this yam were tufted into cut-pile carpet and conventionally finished to obtain the 
improved product. 

15 The resoMng carpet was compared to a control carpet prepared in the same 

maimer from 100 percent non-adhesive AlliedSignal T3 17 nyIon-6 base staple 
fibers. The carpet containing the 1.7 percent inserted binder yam displayed more 
defined individual pile rufts, a more resilient, stiffer hand, and a cleaaer^ enhanced 
carpet surface appearance which is more like a BCF cut pile carpet. 



20 
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YARN WITH HEAT-ACTIV ATED BINDER MAT ERIAL 
AND PROCESS OF T^IAKING 

ABSTRAC T OF THE INVENTION 
5 YaiD suitable for tufting comprises a base fiber spun or map spun 

with a second fiber at least partially comprismg a heat-activated adhesive r^iateiiai 
such that the yam includes from 0.1 to 12, preferably 0.25 to 10, weight percettt 
adhesive material having a melting point vMiki the range of 105=* to more 
preferably 165° to A preferred base fiber is a synthetic staple fibear 

10 bundle. A prefeired wrapping or insert fiber is a copolyamide fiber, mcluding 
ternary copolyamides of the 6/66/12 type. When the yam is twist set by 
canventiojjal processes and then tufted into carpet, the resultkg carpet displays 
enhanced wear and appearaace properties 
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WHAT IS CL AD^IED IS ; 

I. A yam comprising 

a, at least one bundle o£ fiber said bundle being ring spun or wrap spun 

5 b, a second fiber comprising a heat-acOivated binder material having a 

melting point range of about IDS'" to i90''C under ambient humidity coTiditictjas, 
s^d yam comprising a total of 0. 1 to 12 weight perc^t binder material. 

2 The yam of claim 1 comprising 0.25 to 10 weight percent binder 
materisl- 

10 3. The yam of claim 1 comprising OJ to 8 weight pssrccnt binder materisl. 

4. The yam of claim 1 wherein the bimdle of fiber is staple fibers. 

5. The yarn of claim 1 wherein the bundle of fibers is a sliver, 

6. Tne yam of claim 1 wherein the bundle of fibers is continuous 
filaments. 

15 7, The yam of claim 1 whei dn the second fiber comprises a heat-activated 

binder fiber 

S. The yam of claim 7 wherein said binder fiber k a copolyamide, 
9. The yam of claim 8 wherdn said binder fibei' is a oopolyamide of the 
nylon 6/nylon 6,6 type. 
20 iO. The yam of claim 1 vfh^idn the bundle of fiber is nylon 6. 

I I. The yam of claim 1 wh^ein the bvmdle of fiber is staple fibers wrap 
spun with the wrapping fiber, and the wrapping fiber forms substantially all of the 
heat-activated binder material. 

12. The yam of claim 1 1 wherein the staple fibers ate selected fi-om the 
25 group consisting of nylon 6 and nylon 6-6, and whereni the heat-activated binder 

material is a ccpolyamide having a meltii^ point i^ange of 165* to 190^C under 
ambient humidity conditions. 

13. An article made from the yam of claim L 

14. A tufted aitiole made from the yam of claim 1. 

30 1 5. A oarpet including the yam of claim I as ci face ymn. 
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16, A process for producing a yam suitable for tuSing, said process 
compri^g tjie steps of; 

a. foroiing a bundle of fiber, 

ring spinning or wrap spinning the bundle of fiber ^ith a second fiber 
5 comprising a heat-activated binder material having a melting point range of about 
105° to 190°C under ambient himidity conditions to form a yarn comprising 0. 1 to 
12 weight percent of the binder material; 

0. heatii^ the yam sufficiently to melt the binder material; followed by 
d, cooling the yarn to solidify the binder material 
10 17, The process of claim 16 wherdn said heating ^ep is accomplished 

during twist setting of the yam. 

1 8. The process of claim 16 wherein the bundle of fiber i% formed by 
spinning staple fiber. 

1 9. A wrap spun yam made in accordance with the process of claim 16, 
15 20. A ring spun yarn made in accordance with the process of claim 16, 
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